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Abstract 


PURPOSE: To prevent the failure of a graphite crucible by forming a projecting part in the bottom of the 
graphite crucible and/or in the central part of a graphite receiving base, forming a space around the projecting 
part and bringing the base of the graphite crucible and the front surface of the graphite receiving base into 
contact with each other by the projecting part. 

CONSTITUTION: The projecting part 13 is formed in the bottom of the graphite crucible 1 1 of the graphite parts 
10 for pulling up the single crystal constituted by including the graphite crucible 1 1 and the graphite receiving 
base 14. The space part 15 is formed around the projecting part 13. Since the base of the graphite crucible 1 1 
and the front surface 14b of the graphite receiving base are brought into contact with each other by the 
projecting part 13, the center of the base of the graphite crucible 1 1 is supportable by the projecting part 13. 
Since the application of expanding force on the bottom of the graphite crucible 1 1 is prevented, the generation 
of the failure, such as chipping or cracking, in the bottom of the graphite crucible 11 is prevented. The melt 
temp, in the quartz crucible is maintained uniform by the heat insulating effect of the space part 15 around the 
projecting part 13 and, therefore, the rotating speed of the quartz crucible is lowered and the elution of oxygen 
atoms into the melt from the quartz crucible is suppressed. The concn. of the oxygen atoms contained in the 
single crystal to be pulled up is thus lowered. 
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*K#WEt»HCT*0. ¥»*©«:«£»*«&# «^y#)£ffi2 1 a£©Sg8Ste0mm~3. Ommt 

^ U *©«©£**#tt*lfi*l2~7©«££H«fcfT 

[0 0 3 1] ±EM6*t*Rt«lW*6W6*tt±5 o&. IB»l*SfilC*Ufc. 
IC, 3H««1. 2C«<5**/ill*±»fffl*»«iftl 0 50 [0 0 3 4] *l*6«6*fc.fc3lC, *M«8~11 

Ttt, HfM^tf 1 1 ilMMfcWi* 1 4 t^T«J* ©feOTTtt, jffl5£@& 1 7 @fcLT*J»T/Mtft*ffl* 

an)t*iB»9i*±^fflJ»«asflio-c*rjT. *a^*w?*o&©ic»u msm* 

V# 1 1 £Vlca&« 1 3 *»j3tan. S^iSSS 1 3 ©J5 l • 5 mmr&zmMM l 2 Ttt. 1 3 tUT/h 

H£n&m« 1 5 **j*s*u jmb;^* 1 1 jsa tn u*. »ee«*»4**^Bif »»^y#© 

l&gtt#±ffil 4bi*5SB*l 3C*V>T«Sl/TV» ii«tt**ofc. Jl©!lt*6» ^®S52 3±B£JII8 

SOT!. 388*1 3fc±DJ*»JI^tf 1 llS*W*ft£ ^y#J£lfi2 1 afc©JB»l£Hl/Ttt, *SM*2~4S 

»f*Ci*T*. JR«^y#l 1 F*» l^W5~7©*&iR*©i:£*V»*.S. 

**©*ttjk"r*zi*T*. Ufc*oTJi»;^*i [0 0 3 5] *fc*B©fc«. 4-f >^©¥*§Si£3l£ 

ij£a5fc^it^fm^©«a*^c*©^g&±-r*ct ±«f, c©*»ft«p©*wi*ME*M*ufctt*. * 

*Tf **. ££3?ig* 1 3 ©jqnicSMtf 1 5 ft5t«T 40 SSM 8 — 11 ©*&©**»*MEH:iiaMI 1 ©*§£© 
*it*TJ*, £M8B1 5©fW&&*KJ;95£;Vy# iBWCTNfcD. JMMI©tt*Cft*Ha 

rtfc*tt«*K*©flJlE*^-f*'S^t* , T?**fc *ofc. 

». 5«^y#©lirtEatt*»it, S3JyUy#*6JMI [0 0 3 6] ±C«36tt*RtmW*6186*ft«t5 

ME^CKXJHWIBffi-r*©**!!*!^. 5l#±tf6n* fc, *»« 8 C«**»ft3l#±tfffl*»«fi2 0T? 

IMSiS (H«*-f) «f©^r«*R J F««*fi««*f «. *«^#2 liM«3t«t2 4i«^Ttta3 

*ct*T*4. *&. *»«3-7Cff*#iie*9i* nfem^a?i^±tfffliiiaa6ffi2 ot^t, Aiastt 

±tffflHffigi5 I a 1 OTtt. JMBJUy* 1 1 t«WBS»t* #2 4 4>*a5(C55ESB2 3*»J«*n, 55SS52 3©^ 

1 4 £*£&T«*anfc*»fl5is±tfffl*»*a 1 mcjiam* 2 5 *»*sn. m^w^^jsbs 2 1 a t 

OTiboT, «UB^y#l l*«k:SSB«l 3*»*S H$a£tt&±BS2 4 b t*%B«B2 3fc*^T«»UT 

n, 1 3 ©«HCttfiw« 1 5*«sn, mm 50 h*©t. «s*2 3c*oa»;i'!y#2 isa5**s 


(7 

11 

mU2 5 £&£T 5 C SlJSfl] 1 ~ 2 ©$-&£ 

2 1 iH«B£tt#2 4 t«-&A/TMlJ«4nfcJWSJi3l* 
±»fJ8«MB**2 OT*oT, IM&**t*2 4+**fc: 
3SiBgB2 3 39»»«sn. 9SBffi2 3©flWcttffimffi2 
5«3n. *»;Uy#JSBf2 1 ai«B82 3t# 
#8&ttl?fcO. |HM!3~7©»£iPWto>3&**ft* 

D/l 5 0KTT*4O*»«t0a*bK 

[0037] £?>fc!gij©|g}S0JTra. «»>py* 

[0 0 3 8] 0 3 ttS 6 lcffl©3GS0Ktf WMiKttS 

j|i«ft9l€r±>fffl*»»ift*«iC»K«i'fc*fiifHTr* 

0, HtaittWBW^ftjRbWi. HUM'S'* 3 a 
ltt4frifiB3 2T*fc2#thSnT*0, J»ft^y#3 

»B*3 3©a[att«l«BS»t#3 4«lC*V»T5 
0mm, H»^y#«K*^Tifi[gtt8 0mm©*©* 
*M&3tt*3 4±Bfctt*£*3 4a# 
»*SnT* 0 . 3 4 a KSMft;wy# 3 1 T«# 

K^srist, sd«^y#3 i©#§JS3 2#esu 

3 3Tffi£HSJ3tt#3 4±lBt!WiMrr*»*^tt* 
gD ©£ WSB 3 5 n, IUB£tt£ 3 4 tt£tttt 

6 4fc:±i93af3nT*5 0, tn6*fB^y#3i, * 

&§tt£3 4»*^T*»*?l*±ffffllMB«fi3 0 
[0 0 3 9] JJTFIC lMSMI*±tfJBJ*»«»3 0* 

mtm&&ttS-tM3 4 b t**»LTV»««*fc*5T? 

©||&&#«^CT2~4Rtff£8S$5~7©*£<hH < 

SHCffofc. lfcSl/fc. 
[0 0 4 0] *l*»S9!Sa»£<fc3K:. gSB«a*H«» 
#T&-Sfl5S0iJ 2 -CttJBSBR 1 7 @fc L"t/MC*ta*38 
£L£©iC#U f|E«*»a»nil^»ttT?***)fi«! 1 
5~1 8©t>©Ttt. «fl5£Hl&2 0 Bffo 

fc. 3 3 £§tt-&±B5 3 4 b £©E8I# 1 • 5 m 

im?**illS«l 9-m. jffigBR 1 5 BT/M«*a«5S 


ftW¥8-5 9 3 8 7 

12 

[0 0 4 1] i6^©fc*. 4-f >?©¥ies*?i^± 
tf. £©JMg||+©a#»*W*fc«fcl'fclB*. ^JS 
09 1 5 ~ 2 1 ©»&©^rK*«JKBttttM 1 ©*&© 

[0 0 4 2] ±C««lg*ftr«llW3&»6W6*»»:«fc5 

(c gitm 5-2 1 K«**»«is±wiMM&fflUi 

ft. 1 ~ 7 ©*&©»***?) J*»*Jlt*«T* 

S. *&, 5gjgg&3 3t§^#±ffi3 4bt©Sat^H 
LTI1 *Kfl2~4fttfi«M95~7©»&fcH«© 

[0 0 4 3] fcfc, 5~2 1 £ffSV1Sft9l# 

±tfjBJM&»ftK*o-ctt:, saBa53 3*»*»A'y#3 

tCfS3£$n^>'fe©t?«^:<. 9J©ilSfi0ijrtt^eSB3 3 
B*«Sttft3 4>t»*fc»*anT^T , l>±W. 

»B*3 3©J»»;^#3 H8Brai#»IMB«tf# 

3 4flriitt«k0j2:<!fta«k5j»j«snTVi5©*qi*i/ 

[0 0 44] H4tt3Sfc»J©!QfiWfcff*¥*$*§l* 

4 2T*C2iMB$nT*0, M«^!y#4 11=1$+* 
fctt£S»4 3jWW££ftT:B0. ^SE«4 3©IMBJV 
S/jMs»4 1 b«fctt¥£K:l/ri 0mm©RB&9Jn 
msnt^S. ^©ffi©^^l#±tffflS5 B a p4 0 
lcHbTtt**«l~7©»-&tH«lC*lJ*S*lTV» 

&t\z, #isa§i#±»fffi«i»«fi4o*fflK 0 

ffftrafc«*t:-3V»TRWr«. 3»B«4 3TiBi«MB 
gtt#±ffi4 4 b<ia^&LT^>5#&£^$"■efc^ i ^§'& 
£-CfSi&£fT^\ *©«©*lfc*fttt«lt«2-4Rtf 
3«B«5-7©«'&fcH«lCffofc. ■BHS*t*2K: 

[0 0 4 5] *2*6W63i»lftJ:5fc. ^WJ2-Ctt81 
3e@g:l 7[U(CbT/h^WaiftT^l/fe©{C*tb» 
HSS0tJ2 2~2 5T?tt, 8Beia»2 0 [UfTofcatCt)^ 

H-©3fi4i4«»6n"j', ^oatWMeffl^iBTyso 

fc. ?§ea54 3 tS^±®4 4 b t©S^*U 

• 5mm-rS.-5HSS««J2 6TH 1 6@r/J^ 

[0 0 4 6] {gg©fcft, 4-f >^©¥i^a*3l*-t 

if. ^©miga+ro^wsfiasassss^Lfefem. ^ss 

0ij 2 2 ~ 2 8 ©»^©*»«*aKttifc*W! 1 


(8) 
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[0 0 4 7] ±EW£»*RtfR9W»S9I5*»fcJ:3 
C, *M«2 2~2 8K**MSA3l*±tftf**»& 

4 0-CfS. 3?S8S4 3©JMBJl'V#*flM 1 bWcRB 

^osnx^ss^nx^o. a»H«#»tt*s»©*&fc 
nm\z. # 4 1 *«f - t**-e* 

^ea?4 3 tstt-&±ffi4 4 b t<nmM\zmhx\t, £ 

Jgfll 2 ~ 4 fttf Jttfc09 2 ~ 4 ©*&&H«© H fctfV* A. 

[0 0 4 8] Si 5 ttS 6KMO*lS«IRtf JtlMIK** 

0, Hf 5 UMBOS'* 5 

ltt»SIH5 2T?«C24rtl*nTV»*. MffiS 
H-#5 4«D±BI5 4b«l«*K:ia/C5 3a39»»jaaft. ft 

5 3 aCttitadOXIMBf 5 33W»XSnTV»*. H 
««W-&5 4±*Ktttt^B5 4 ajW&JcS*rC*D. 
&£8B5 4 aC«»JV!y#5 l"F»^SWt> * 

$5 l©#$lffi5 2*^BS5U (BIS 

$&tttt5 3©«HK:tt^aD©aiiiias5 s*«»«* 

n. J*»Slt#5 4H:X»«6 4lcJ:DS»SnT* 

*»Mi*±*ffli*Mft«A5 ojwufcan-a**. 

[0 0 4 9] *ljJ>6W6*»ftJ:5K. *SS0J2 9~3 
2K«**»ft3l*±Kfffl*ft*ft5 OTTtt. £l#«*f 
5 3 K J: 0 JMM/y # 5 1 jfig«**fc£8T* C £**T 
**tt«>t. 3?®SB5 3©iiBf;:£IW8B5 5£W&f 
SUfctfT?*, «gm~7©^fcH*©»**#* 30 
Z£W-?ZZ>. X»»*f5 3±llifc*«^y#5 

lJSB!t©Eild*l • 5mnn?&5HJi093 3 TB, ill 
ASIftl 3ETCVM:t**i5fi*U irtffleH»39»**V»S 

[0 0 5 0] *fcMO**flT?tt. 5 4 ©± 

ffi5 4b«t , *KlfC5 3a*«»J**n*Cltft<. MIB£ 
»t&5 4±BPt'*fc*<M'y#5 USffi+ifefcEftftW 

[0 0 5 1] JM3Jhe*lM! 1 ~ 2 0T«^-ftlfc2# 40 

*tt3^f!l$nfc: ! b©-r*oT i &«t^. 
[0 0 5 2] 

3l*±tfffl«U&«A (1) CfcoTtt, JMftJWytfi* 


HfcttEffiW«J^{B3ftTV»*©"C. tt^miBO^ 

©*»«u 9i*±tfsn*¥8a+©#MU«iFfa 

[0 0 5 3] *fc**WlC«**ttft§l*±^ffliUB« 
A (2) KJ^Tli JMM/ytfiJIMBStt-fri:*^ 

38B*^#IM*AJrca*fc** ft «f ******* 21 tfc 

±E*Bft3l*±tffll*M&*A (l) ©«£fcH 

[0 0 5 4] Sfc*38«t««¥«ft§l*±«f«»»* 
A (3) . (4) KfcoTtt, ±E (D , (2) Eft 

ifi»*» 5 ©lift* Wto^fcteit"******* 1 ** 6 

n. ±E*tsa5i#±»fffl*««A (i) ©»**±o 

[0 0 5 5] S&, #$WK**JM8*3IS±WB*MB 
&A (5) KfcoTtt, flM&JWytfiJIttSW-fcift* 

J6SB t WEIMB«tt*'*'*« t ©w fc^SS nTV>* © 
r. ttiE^§S«(r«fcDttiEll»;^*©)ggS t l , **S 

»A (1) ©*&£H«I©3MI«II* 

[0jS©ffi¥&t£?li] 

[0 1 ] *BWK«**»*9l*±tfJHIl»»fiffl*li 
«*«IS:WlC*l/fcWBiBnf*0. (a) MJKKOH. 
(b) li^FffiBISSUTViS. 
[0 2] »J©*lt«tff**«A9l*±*ffflJIMBWfi* 

[03] S6tffl©*lllflll:***l8A9l#±«f«J»«a 
88 AS^SW ICS LfcBr® 0T * * . 

[04] SSfc9J©**Mfc**¥fta3t*±tfJIMMB 
«A*«SC«C*^fc*fffiH"P»«. 

[0 5] S6!CM©*lB«C«'5*»»3l#±*fJBIMB 
«A*«SCWC*UfcWRBHT?*«. 


(9) 


ftH¥8-5 9 3 8 7 
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(a) «f£»rffl0. (b) \t (a) fc£tt£A-A$Sr 
ffl0£^LTV*-5. 

[0 8] fi£*©mi!gS5l€r±^fffl««SS-a*^WtC^ 

Lfc8rffi0T*D. (a) ttgS&Sl&WSHttSl. 

(b) «3««*MK©«H*%7Ufct*0**5!*tt 


15 


[«F^OSlW] 

10, 2 0, 3 0> 4 0. 5 0i|iiB&5l£±tfJ8Itfai& 

■a 

11. 21, 31, 41, 5 lMKVWX 
1 3, 2 3, 3 3, 4 3 ^®SB 

1 4, 2 4. 3 4, 4 4. 5 4HfB§tt# 

14 b. 2 4b. 3 4 b. 4 4b, 5 4bgH"&±ffi 

15, 25, 35, 45. 5 5£fflgB 


[01] 


[02] 



10 »««3I8 Jitfffl 
SUBtflfa 


14b 5tftr±ffi 



(b) 



[03] 





